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AFEAER: KA A TIEEHEE (>90%) T Wnt ¥ 7 F VR OBIZICERDY D B, FEHEZERE L
TRERRERICIEER LI N2 DId v EVDBAMNEL Y ¥ —E ANV FNA FH A4 20 2% EHE FET)
DREFHHETHIFE L 72 NCB-0846 13, Wnt ¥ 7 F ViR & i MDA THER L, 20BN THS MYC (c-
myc), CD44 %D AN O R LA B IR T ORG 2 HH 55 2 & T, MOIUEEEEZ RS &
S EN RO G FILEWTH S (Masuda M, et al: Nature Commun 7: 12586, 2016.) o ARWFZEERE Tl
NCB-0846 %= ) — ML & L CThfG B L L, BREMICE L 22F8h2fEd b2 &2 HWE Lz, NCB-
0846 D\ MYC OSEBIIHIZI R AR L, HAET T2 285 MoF AWMl TA 27 ) —= v 7 247w,
NCB-0846 12 b mif P o ik 7 Flie # 15 7 Be Ry £ T L7z MYC 136k % 22 5 A TS T-HIIE - iAW
Hah, BFENE LCERSNRTELY, TRHPEERNTTH Y, EHEOMERMABINETH D, &
I BET bromodomain B3 JQL X MYC O#zE # M]3 % & & 2% & SN T (Delmore JE, et al- Cell
146: 904-917, 2011.) A%, A & L CEMMLICIZE 5 Ty, NCB-0846 13 F o 2 T LWEERTE 2 1o
ZENGSETOMRTHLDICR > Twb, 4%, NCB-0846 & a5 DL E oG EIHIR)E, 25 A MKk h
RELOZEEMBLNVTHERL, FRWHE, ERHM, PREERBRCREME UCET 2 MBEMILE
Wa®e s 5 TH %,

<B5 11 WEE R FE B R R >

HANRIEEDS A W 72 < A4 7 1 RNA BN A < — I — O FlFEnse

RBRZERZEBER FR I IER RET— A4 =0 2%
Atk

MAEZR: KI5 s~ 4 780 RNA (UhE4RIFET— FRNA) 3REONf A3 —h—L LTHHAT
Hbo bNUOIIERSIEICLY, ¥4 7 1 RNA B EOFEEERAL O A FIVALIE G 2 515 % B 2 1
RTHOTHIE L. bubhiossf oy MIFJET, FEDSA % & LR O R IZ I B W T, itk 4
T =7 —R< A 70 RNA DFEHOADEHNZEET 5 EWERIHFON TS, ¥4 2710 RNADXFV
1bid, MR T 7r ) A9RREZE KL L T\ 572, FREEEICHA O N25HIG R, BBk 72 5 A
SRIBD THMTH L. KFHEITIEI O [T T7HAMN ] 2IEH LT, BAA Z GO 7T LER25 A OREBIEE 1
LLTHETL, RHENAD [F— 7R 2D CRIMRIEH D NS F~—h— & L THEV. L 720
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FHLPUAS A YUY CXADR Btk o B 7 FERERT 78

DA EENEWAL A 7E S BEALSARZERT 48 1 AR in PR FE e
VI EE

MAFFER: 2N F CTHEH O I 7= PuERPias A K 05 THER) & LT coxsackie virus and adenovirus recep-
tor (CXADR) %% L, ~w7 AH CXADR Hifk 6G10A ZEH L 720 6G10A & in vivo D= 7 A xenograft
E7I)IVT ADCC (FUMEAA MG E) B X OV CDC GG ) 51 % A L CHiasAmtt %
BT D L Dbh oz & TARIMERETIE, CXADR OFHEBIERNE LTONY F—2 3 Y 21w, b b
FATAHURZMER L C, B FEBRCOPDBAER ZBGEE L 720 T OKR, MidsA TRV EEASA DB L O
AN, WIEETIE 7 ) 477 A =<2, Z L THIVZ A AIZ CXADR 285BI L T b 2 &AM S I,
INHODATED CXADR &R & L7z PRIias AR OEH R & % 2 BB S W LAaVRg Sz, —
Ji. e b F A SAPUA ch6GI0A Z1ER L, T3 in vitro \Z THARDIHTE 2 MG L7258, ~ o PR TR
HHENTW2 ADCC BL U CDCIHEIMEIFENTWE Z DDA o720 &5 in vivo TOPLD AN % R
FAEL 724558, ch6GI0A PURIZEHZE RPIBATESEZ AT 52 Lhbh oz, 5#IE, & b X FPROIEHR
FRRAN D PUBYER TV 2 L 72 R &R 2 1T, SURIS AR O 7% v — XL LTOW R ZER L
TV PETH S,

IMPDH FHFEAINC & 2 ¥ 72 70 FILR i35 0 Bl 58

FRURZER B AT JE A Seim R R e & > & — Al sei o B
e L

MFAER: MLL §i R % O~ 7 2 €7 )V % FvwC, IMPDH RHE#] FF-10501-01 2Si&H# R0 42 % 56565 5 45
T A H = AL %N L72o FF-10501-01 1%, 7 AANTEICHIFMBO5MbE FET 52 12X ) [l
OB ZIH L CTnwize $/24 7 R0 — LB X O RNA-Seq f#FTIC &V, IMPDH HEHIA in vivo T
MLL-AF9 FEMN O 77 =¥ X 7 L4 F FEEREEZHE L, mTORC] #4223 ¢TWnw5 2 Las
M L7Zze v AHA b A MY —f@EHTCIE, IMPDH FEFIPE G- #2547 % HIEMIL CH5 R T Veam] A°
ERBLTWBZEDRHSRIC R 572, & 512 CRISPR/Cas9 T Veaml K% #3E L 72 MLL-AF9 [ 1w
faix, FF-10501-01 (23%f L T WEREZ M2 R4 2 & 2 B2 Lz, D Eos ik, IMPDH B X UF Veaml O
ISR E A%, MLL $imBER MR S0 3 2 ARl R i & e 2 W hEE 2 7R LT Ao
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B R R R B RITTERE T P
BA %

TR HEnRe & LT A0, IR, AREORKOEHMoO—D2I1%, ToOME (EMIELAL o H)
VNG B LAMESF I (cancer—associated fibroblast: CAF) DSEZ %209 2 & Th b, BAETIE CAF I
RS D Y, HEAGENE CAF LIEIE CAF OWMEIFFIET S L SN TWD, LA LS, HHiEE
CAF O —7—, LTaSMA CEEHT 77 ) FL2HOGTFrHREESN TS 00, EHHYE CAF ©
=N —=GTRHE IR TRV, bbb S RIOMIET, MIEREMBICEERY %~ — 5 — 45T Meflin
HIEIHIVE CAF O~ —h =5 FThHH I L 2SI L7z, BEOMRPMRET O CAF I281) % Meflin D%
BOBREIFNEORMZTPHREMBE L7, FLRERIEET VT 2D WIEEEBMET VY 2% H
WHGRET D, Meflin OFEREDSHEIIHINICE) { C L 2VRE N7z S RIOWZETiE Meflin O REHIFEIIC L D H
TRAEYE CAF Z gt CAF I3 22 % T 5 (RO TLaEmERET %) Z&HEIZL T
bho ZDDIZMeflin DEBREE=F) VI FTE50DLR=F =7 vt RZOWEDLIT- 72,

MEK BH ] 2 v 72 56 i il i A2 A £ o0 S0 B0 o i1 b

HHRR PR e L PR
HERE AR

FRFTHER: R i i e A e e M S IS L R % 72 & LA 2 DGR 72 25, B 0 i £
(graft-versus-host disease: GVHD) Z##l L2o>, PulEEGE (graft-versus—tumor: GVT ®)#) Pt 4
WV AGIE % IiAT 3 5 WIS I RIE . Cd B o 5] % SEIEFNHIAS GVT &R0 B 00 DI g9 12 & 5 3 255
PR AMPABEIYEZ KT 2 2 13E L, BOKRERT v Ay b ==Xt o TWwh, HEEH TR & 31
RIS AL 35 1) 2 S0l i O S @ L IZ I ) Al A, 4R 3 MEK B #1125 GVHD % #IRIZEHI L, GVT
MR A WARIEL AT A L&, © MlaZ W72 in vitro DFEEE, T2~ ZAETVEHWZ in
vivo DFEBRT/RLTE/, INHDOARIZHES N T b oM BT 2 BRR R % 513 51224
720, Sk b)) URERE EARA < 7 AEE L CER L 72 xenogenic GVHD & 7 WV CTOMGEEE 1T 5 720
S5l &I AR O KN 2 W22 BRIRTZE 217, & MIBUT 2 BRIRRER O 2 4% % Bk L
726



WA DGR % 19 FrBLE R T OVERBRE AT & in silico RHEIZIED L
K5 v 7 7L U5

FHRR AR BB At TeRE As AR R o
JEom i

MARER: PABZORHEDOFEIZ 0% L 1L, BADOER - BEICE23D0TH2. BAVRATICEFEL T
NIERBEZEDLZ NS, DPADER - BRIETH AN XL 2L, EYIZHIMET 2 EREE2ELT 52
EVPEINTVE, bhvbiui, BADER - H %2 RAET 2 HBlEZ % v 7 — 27 HPF4-HIF-1 % [f]
L, WL <y A2 RIS L2 TR E & B L CHBa T2 ERENE T2 AR w2l
TWice FRAET = RX=2% /28T, HPF4 QBB L NV K HESABEDO FHRAR & A
T5Z EERMERL Tz, AIFFETIE, wet-lab @ [5FHEEYS: - iAW FFEE] 2, [T v r57—%
N— R % MG L7z in-silico HT], S HIIE THRIRES ] ZRG S8 TI v b7+ — LB EL

HPF4 13§ 2 EHI DO KT v 7794 Y% B L7z, € LT HPF4-HIF-1 ##% % [HE 3 % A P % 6
ATHELHIC, FREERERLICHET2720IHIREY =7y bEFEEL.

FHIRERIILC BT 2 7 1~ F & HlEaEE O 702 & BRI ofF

FEAR R E B eum A 7ERA B i s G- B E 72 =2
FH  EHB

MFEER: 4, TV AT 4y ZHERETERPL S OPATHESND L LBIT, AT ) 2ER
XV AERPERLUREE L OB EIN. 72720, B TARRRORERIE R D7 ) AR
LIS AR LT, ARSI E SR S CREERICEL DT A A = XA RPIATIE RV, 18
PEFREYEAIE (CML) (&7 4 970V 7 4 7Ytafk (Ph) $imhié % 0 5 8PS SR ES o —>CTdH ), Ph
Gt R CHERL S 72 BCR-ABL 71 ¥ ¥ ¥ — ¥ 5 O@F| 2Bl > 7 F MmED CMLIBREZ LT 5.
MNBEIZ BT 5 Y 7 F MEEZT T% L, BN BCR-ABL OAFFEIRLART & ) it STV /2ds, ZoHIC
BUILHERIEIEELAOTANTH 72, HPI MG EHE TH S TIF1S/KAPLIE, B A+ H3K9 X F L1k
B#EESET FE 2 A LzATuruxF Y BRICEAL b0 bT v ARV VEBIIRIRKE 2—ro<xF
FHIRZ BT 5 H3K9me3 1541 X 2 B NHIBEREAS A SN 5. HEEH © BCR-ABL 2E#: TIF1S %Y Y1t
T 5 IEBEMMGEIC DWW, ARIFgE T, 1IE% F - A IESMIRIE RN 2 7 o~ F VEHRE - B T-53 - il
B2 H#HT 5 TIF1f OHF X = XL %2MAT 5,
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M SRS ERYE T ALY > NI H1T % 77/ A B 286D S BIBE R EE O B 7€

PR PRGN R
WH (WIA) JFRFET

MZRFER: M5 Rk T M) >~ 23)E (angioimmunoblastic T—cell lymphoma: AITL) (ZHAEDEHICE
% 5 AL 20% & HiE SN, O THBEOMBEASATH S, HIBATHLI NS, THTFI v
7 ALY S DOWRE S EORFESP R KO N D, HEEE L AITL ISR Z 7 28 E LT, RHOA &
ZFDFRy PARy MER (GI7V RHOA %) % SHEEICRO 5 2 & 2 Lz, Af%EiX AITL 07/
LAEFIZIVAELE Y7 FIVEFEICERL, T 2ENEREB L0 v 8= U BikosEx HY
& LTAT» 70 G17V RHOA ZEAKO 5 G 8 HVE ORI 2 17\, T #2754k (T—cell receptor: TCR)
YT FNVOEESFTh A VAVL & G17V RHOA ZFESRERNICHEGT 22 &, TRIZX D VAVL H%#EH
W2V VEME GETEIE) &1, TCR ¥ 7 F V2 bS5 2 & #%A L72. RHOA ZRKIC L %5 VAV] O
WAL, Vv FFF—EHEFICL VRECHE SN2, S 5121E, AITL EEHMEIC B VT GI7TV
RHOAZER A GMIMET 2 HiEE I LTz, SHRIIENER L T 2 8=F VBB OW7E % IR IS5 R S 2,
AITL OEBEBRFOEFHE 2O S Lz,

IR Z 351F % Hippo ¥ 7 V34 O] & By 2 G HER O B3

ENLR BRSNS A £ > 7 —  FIRERSVRE
] 25

MFELER: Hippo FEEIIMNE L~V Tidiaigss, o4k, b MEERiRLe &%, ML NV CIEssERK - %
AR, BARIEZHEST 2 7 FVThb, Hippoflska 7 2 v R—4 ¥ FThH % MOBI/LATS HEMKITHE
BN HEKNTTHSH YAPL R TAZ %V Y BAL U CHIHNIC/ER T %0 NFIEERRIC MOBI % RIBE &
7o AT EBNIFPIBE R R R AT EARIET 5 2 EAR SN TV 5, RIFZETIEL b OIFHIREHE
(ICC) YIBRERRMIAEIZH T 5 MOBL, YAP1 OZBRE ORI ER LG L7z, ICCYIRERZ ML E L
C YAP1, MOBI1, SMAD2, TGF 2 %38 % Mk Z AT L7z YAPL NIRRT A RIS P&
AETHY (p=001), YAP1 #&5H1E TGF f &% D SMAD2 D% NI & A= ICHIE L3k L TN TH R
LTWb I EAURIEE Nz —F, MOBl OBNBBUR TR A RICTFEIASRTH -7 (p=002), %77
WV — TN ClE YAPL 5% 317> MOBl BB O VT N2 H U T HREALICHS LTz, ZERMITICE
W YAPL %3 (p<0.01), MOBI %3 (p<0.01), V) ¥/ E#E (p<0.01) PHEHFOMVERIKTT
Holzo AWFFEIZL > T, Hippo DI v R—% ¥ M THSH YAP1, MOB1 OEE 2 ICC DEMEEEIZH
LTBY, BELENA =D —RWHFENE b 2 EIIRENT,
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X pH R G/ INEREE CHEMEAL S 2 S AL 2 8RR & L 7GRk O B %€

UK SRR AT > 5 — =2 MU 30 A - I
P

MAEER: 5 OBV IS U NERESS B L 58 2 723, WaEHEE, IR - kg & v ) SN R
BNV AENAL RS 5 2 L 235 LT &7 (Osawa T, et al: Cancer Sci 2009, Science Trnas Med 2010,
BCJ 2011, Cell Death Dis 2011, PNAS 2011, Nature Commun 2012, Cancer Res 2013, Cell Cycle 2013, Cell
Reports 2013, Oncogene 2014.) . T 7z, HiHH S IME pH 2SABUNEREE TOHE N F R ACHHREE 2 3 72 1238 /R
LTBY, PABRBIBILTFHRARNTTHA L MK pH OEZEMZ BB L2025 % (Cell Reports 2017) -
AEEZE T, (1) K pH B THE SN LG HT#F (pHIFs) X (2) K pH CTiFE S 2 SRR o [ &
S ORI OMERE, AR A, BEEERAE R S AN M O IR E 2 SIREME Lo S 2 MET L, K pH TEMAL
T HDAMMB LR & L7z L WIBEE O % O S L2 1T o 720 ARFZEIE, K pH % 2l & U 7205
BUNBRR O ARG R PR O D0, B R EmEoRBOA LR LT, 7 ¥ =3 ZAREHBEEADILH 2
W Cc& %,

BRI BT 2 B 15 BT A I & DU, IS5 2B % iff 78

SRR BEBE S RGBS e 2245 o e
RS

AFER: FIRENLBEBENRIEO -2 TH Y, FHBICX Y &M, WSS, BREEICX 2 FPE
K, ANV AMIER EOFERLEAGIL, ZRMICLITLIZRCICE S, BERETF v 7R84 Vil
EH 2 EODVABHEOHEE LOWRERASNSL SO0, KEPBEBICHT 255K <, B EERIC
it A MEHEEOBS A EERECH 5, ARETIII T ADFERET VYT A2 HWRITIC LY, B
BEICBU 20 HRERE L QENSET EOMEEZPAS 2T 5 2 LT, BEESERICHN T 2 PUES
REINEDFEZORRIO 55 TRBEOREL O S U, RIS B RIS S 1 2 555k 7%
ML O OAT B X BB HAC B 1) % 4 B ML BRBERE 5 0 45 T8 O AT ICHL) LA 72, ik
WAk % 72 RNA-seq R B X OV 7 0 74+ — AT &8 UC, NG5BS RSO K 72 © DN il
MEBBEEEEN 020 B TR 2 AL D AR, BIRTEE Y 7 XA DN % 8 U T2 ORI E 3% MEE L7z
AT X, S B8 SIS K & 5 Rl L BR A & A & L 72 s R0k o BH RS B A SRS OV < i &
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I. IROE=R

PIBAFIORERIEE L, Z 0N — 134 100 4EH
W —RKIERRETHH SN 2B A (RAF—F
HA) I2EHhDIFD, YAY — FH AL DNA #L
\2PE9 DNA HEIC X 2 Mt % iFE 3 5720, 3
SHOE NN, T 7RbEAAMBIIH L Ttk
RIS Ao T DX ) ITTTHE L 72 A A o By Bk
RN & L CE B AHKIOBFEI D 5T &
72 L2L, T “pPulmEtE” 1o CERNE, A8
AKIRB 720 Cld 7 < IEH R BRI S0 LT b #k
L, BIMOEAZEHCER, B IO L T
W EZ R T L) ERAEIER % Y 5 2
EWTELR Y 2O X)) REWERDH 5120 02 0vb
5%, PiRAKNC X BHADIRIZIEARIICATTHE
TH5HOBEDPSAFIEHORAN L EETDH
bo T2& 21, BUAEREIEAS AT B L LT
FHENDETFLYIEY (V¥ —)) FV by
YOBEFEPARTH 50, DNAKRY X5 —EH
Mo TZOILEWEMARLZ LIZL D DNA H%
ZHET L, LAL, FAY¥E X BIEGRHR
BRI SN TE/25-FU LI L T 1~2
PAHBRERWZTTHY, FLALHRICEELR
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HEANE, BEFHIN AL L TS A B il % 47 o
T3 [HAMN] &, MR Z B Uk
(Gol) L VI M BL 72— XL EET5TVAHS
AR ] DEAEL TV b [HAEMIIN] 1%, 25A
AR AR L T 52 < O AMNE O TH R E
L, PAMIZ IS 2XEHZRIZLTVWDHEER
SNTWVBY, fEROBHAFIHAIMIZDH 5 2A
M AR ESEH 2 LITTE DA, LTS 528
ABERIRBI R U I BEmmIc Z N2 B35 2 &8
TERV TNV ABMBBOBEIKIED 372 %
ANZALTHLEDbNONIEZ TS, TDX

I NHEF YU 2 R T AR EIE RIS B W
THRAEL, BODBAMBEPEL 2078 [Fi%] TH

0, DA~ EE LS AL E £ T
LN (%] THs (B,

HUE, DL T2 P08 A AN ISP & BTk A
M35 (chronic myeloid leukemia; CML) Di&EHEIE T
HEARTZTThHb, AXF=T7TdFuyr*
F—ERERETH Y, 2001 F0 SERICHET SN T
FEFICRF LB 2D TVb, Rifld=uF=
7, yhFoTgnE_oray ¥ r—EHll
ERHFE SN, LL, /¥ F =T TTHHERE
WIh 0 ABMEZRMET 22 213TE R, L
i, 77 YADT V=T T-o 8T, 1 ~<F
= 7% 2 PR L TITY, R (H
MR AB S TV WiIREE) 12 5 B E 20
RIAF =T 2k T 2R 27572225, B
60%%36 20 H LAINIC CML 2% L7222, 2%, &
DFFEIIA v F = 7 HCIIH MmEHE 2 5241
BETETVWRVWIEZERT %, L7225 T, CML
DEFEF D3 A ~F = TiW 2wk LT
RUIFNE ROV, A F =TT ITEFAELLE
HIThH > THREORFMN 2 AHIIED v,

HiR D X912, DSABMNLIEHINEE 217> Th
59, BEMICE YT o TWB I ENRERIEHT
bbo L, L ORME (EELHTAZMDT)
WBWTHEIEINCHERE SN S 2 228, ZoEARRK
RIS TH D Z DA DIFZED SR ENTW
o LL, #Hilas e biicE EEhson
LWV RIEICOWTIREZRMBHOEHSL L, 0
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LHIfEE G,
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DY AR, WITAREGE 2 R & L7200k 0PI AFNIPIEZ R § . L72hio T, Hids

AFEIHR R S DS AEAIIISRAFA L TH D,

I. Foxw? %% U 7= c-Myc 214 (12
B MR R OHFFICHBETH S

ST, DA IR S AR L
DEILBRLDTHA )0 ? BABIETHENTH 5
c-Myc X 2 LT 22 Wil TlZ 2 D3 BIA )
I TWBAH, P4 ZHGHRIIC & > T OIS
HYHE S AR AN AL %o Db Lid SCF
BEMIE X F ) A=Y OGRS 72= v b
Tad 5% F-box and WD40 repeat domain—containing
7 (Fbxw7) 7%, c-Myc ##&i&k L1 X5 L%

FEL, ZONREIET S RS,
INHOHEFEEILIZ, bivbiuI AL O ILE
JHHEFREREN O Fbxw7 OB G- 2 e L7z T4
5, BAEHINE TIE Fbxw? 12 & o T c-Myc 2355
ENDH LT, PABMBOFIELAHERF STy
bEERT

Bk U7z Fbxw7-c-Myc #&#2%, 2SAEMIIZE
VF % E I IIAE R IS OB R R e 2 5
AE3 572912, CML EF N~ A &R L A LG
PN IC B % Fbxw? OLEEM % #ET L7z. CML
1Z 22 et k F.o BCR @ {nF 2344t Riimiii 12 L 0
9 Fhetafk o ABL #fAF12H54 L, BCR-ABL il
GEETPIERENEZEIZLDVRIET S, 51
CNFETOMIEICE Y, I DYt fRifimt i IE i
EElLICBWTEZ Y, 2ot LTCML OH

C O LB A TR 2 S 2 ¥

MFHEMILASHBIT 5 2 EbhroTWnsY, 2
Thivbiud, R BCR-ABL #ll G #E
e FaEALLE Cofilizl ¥y hbvo X
BB A2 TCMLEFT VY AR ERL
720 ZLTY TNVF A APCRIC & Y FILRHIIL D %
SALBEREIZ 351) B Fbxw7 mRNA OFEHLE % {72
L2 A, AIMFHEAIICBOTRDZBIHL T
5HZ EHHIHL 72,

1ML B M R o B I KEFE 12 33 1F % Fbxw7 1%
EZW ST H72012, bhubhid CML €57V
<7 A FMFFEHIZIC B W THEMIZ Fhxw7 #in
TaRRESED L) RAMAZED, ZOHIMEE
ML O S I 2 AT L 72 & 2 A, Fbxw7 O/K4H
W&o THIEINIZ & & F 5 T B B s o )
EWWPLTHIEERWE L, 20K EIZ,
Fbxw?7 ASH L35 55 B % Sk S HERE 3 5 sl %
DO LEIRLTWA,

WA F LR A B 5 c-Myc & FVE 50~
® Fbxw7 D5 #5225 57:912, Fbxw7 K
HFED c-Myc BB EZH 72L& 25, Fbxw7 K
12X 5 Te-Myc DD HH S, TOREAINHE
WML TW5B 2 eI 72,

& 512 Fhxw7 JHH 1 L5 5500 i o i 1F 0] o> Al e
B, cMyc OERBICE 25D THH0E ) haEH~X
572012, Fbxw7 KA MEHMLICBNT, S5
IZe-MycBfZFORHFOT7 ) VERBEE, 20



AL CTlX c-Myc OB L THBY, Fbxw7 O
KA X 2 RBAIDME L 720 MLEOKEE2S, A
MR M 3BV C Fbxw7 13 c-Myce % 53 % Z
LIZX D) o~Myc ZHITIEN L RIVICHER L, Z O
IRREZ MR T 2T L LTRREL TV D 2 &5
REFETR S N7z,

I Fbxw7 ORI I2 52 5508 %
XD 72012, HM IR % I L72o CML <™
AT Fbxw7 #/RIEEE2 T A (—kEHI~ Y Z)
T, HIMEEHEAS TN S e 2D,
RPTHET A ERHLRNIT R 572208, $TITAE
A S N RED R VRT3 L TR Y,
RIS Y ZIITT 5, 2F D Fbxw7 DK
HIZ—BEOHHEITTHELZ T OT, TDFFTidE
FOBFICFICHTE LW EDfEHI NS, L
L, ZoORETIET TICAMBHMILIEAEL TV
Wiz, ZoO—RkEHi~ Y 20 MEE £ 5
WO ANBHEZIT) &, TOXT A (ZRE
M~ ) 1 F R 25K 8 LT B 7280 F i
WERIEL Vo B DI EE 2 5 & — kBl
<7 A TOHIMFEORBEI RO bb 720, bhvb
NE— KB~ ANTRZI > TWHHE, 2% )
RN AFAEE S IR BRI O A A L T\ 5 &
EWHEBAL, DTSR EZER L.

II. Foxw7 fAE EEEFOMH AFID
HAEEIC K 2 BIROB R

HiaR D X 9 IZPuAs AR O G HAE R X AL T H
57280, R OIRTEIC D 2 A AL APLAS At
ARSI & THBRIIENEL TS bR
bo —RBHE~Y 2B L REM~ Y A TRLE
£ 912, Fbxw7 OFERER 13 11 I Al i % & 1k
B2 S BT~ B DT 7200 Y — IV TH D
LEZONL, T2 Thivbiuk, AGHIIOE
12 S~ ORAT (=fEEvwH L) &8t
WAFNER DT ARIE D720 DHE R % FE T
HbHEEZT Fbxw7 RIEE 72 CML ¥ 7 ZA~D
A F =T OREEMGEL 720 Fbxw? KIEH~ 7 A
WA RF=TEHRGTHE, TRV Z2E2RIT
H MR RN O B G 2SF BB 3 5 2 & AVHIB L
720 & BIZ Fbxw7 RIEX T A~ND A v F =TG-
W& oT, AWM OA BT & EFROKIE
BIERHFRD bz 2D ORI, Fbxw? 2K

HIEL LX), AmmE N AT
T2 L THPAFERZEZ B L2 2RLT
Who ZOXHIC Fbxw7 FEBHIHNC & » THAH
ML % BRI 2 S BWIT 2 L RETH ), BEAF
DI AN DIEFEN R % RIS E D 5 T & A 5 A
Lo,

bivbiu, Tho DA MMTERREH ]
R 2 MGES 5720, b hEIESEMIcS LT
OB HFEEOREZ FH L 72c CML BEHKOH
MR BT Fbxw7 & /v 7 5 v L7214,
A F =TI EIT, Ta = —JBREEZ X7z,
T5EFbxw7 /v 7 ¥ y+ A F=TUH%E
TolzBoau=—liElE, 1 ~F=70RHDHK
AT A E B L CHEIICHl S hCniz, &
DFERIL, Fbxw? E+ A ~F = 7O P H# )
t IS L TH A TH L L 2RL
THEY, bhubiUIHIMHEHEREICE VT Fbxw? 2%
AL TH 5 LRt 72Y (B 2).

N. Foxw?7 BPHPAZ Y FICRETIHE

ek, DSARERBD A H = X 235 AL E & O %E
e LTI TbTE 2D, B, 2PAME%E
WY &SNS (A=Y F) DBBADERIZK
XRWBEE AL NS R TWAEY, 28
A=y FEZ, DBAMKLOEPICE T 5 ZH M
HERHITH Y, PAMBOEERHEEZ T 5,
Z0% T FHMHROMBIETH L Z M5 T
BY, B RO BRI SR AT E
WREHERTZ LD, ZLOMENLREINT
Who FRICAADEBIFIZIZS v FOREIREET
HBHILFHEINTVD,

bhbnix, A=y FIZBIF5 Fbhxw? D&
ZIFNT S % 720102, T REMITAAE S 2 Fbxw7 K48
T AERERL, BH#HRA2AS X T 7 —<MiE
(B16F10) ZRAHL7zH58, I v tu—n<r Rl
AT Fbxw7 K4~ 7 X T2t L, 23
ABRER RN T Lz Lewis iisAMlEE X O
B16F1 * 7 / — <Ml FEERIC B\ ThH, Fbxw7
KB 7 ATRFAKOEBITHEZR LT, 72
E0771 LA A % FLIE BRIG i AR~ R BT 4 R Al L
TEBRTIE, FEREOREICEEEEIAONE
Mo 72h, Fbxw7 RIE~ 7 A THi~ D8 75% W
WITHE L 720 & B2 Fhxw7 RIE~ 7 Z OB R T
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X 2 Fbxw7 FHE & BEAOPIA AR OG: HEEE X % FISHIH)
EH, LEFF U —VYOIER#Y 722y b Fbxw7 1d c-Myc Z2#ilk L T2 F

FUALERFHEL, ZONRERET L. PABRMILTIE Fhxw? I

2X 0 c~Myc 2355 X

NAHZ LT, PABRMIEOHEIED (Gol]) ISHEFFINAZ ENHE SN S,

(k) CML = 20 HIMYEAIZIC B W CTHEMNIZ Fbxw7 #in %2 KIEEE5 &, c-Myc
OEF AN LT, AMBEHEMEABEINIGEVWH S NS Z e 3bh o7z, LA L,
IR TR AMRETERAI D > T L E Vv, 3 CICIIDPADEBIZEDS 2\,

(F) Fbxw7 BIZTORIBICMZ, HEROVBAFNGRZIPHAT A2 LX), A
WML O BT & AFROKIBRIEREZ 8072, HILHEREICBE W T Fbhxw?
FE+HIER DY AKI OB AEEE, HFLELEBEFETHLLEZLND,

&, BAZ Y FITHICE CERL, SRZIMH e

b DO IF 7 HERGRMINE T2 5 monocytic myeloid-
derived suppressor cells (Mo-MDSCs) ASBHZ (21
mL7z.

72, BABMRIZETOS Y ZMBOF A A4
VOEBERRILTAH, HEk-xsuT77—TO
W) 7T Cdh B CCL2 28 Fhxw7 K~ 7 A
THIMLTWwAZ &RV L7z, CCL2 IZ&IEN
TENAYDO—DTHY, D bEERME~ 7 1
T 7=V EFELT, DBAOHEC MAEHTE & i
THIEFMONTVAEY, WIHHEH O & oMk
A3 CCL2 W= isfne itz 242, THilE, B
MiE, oA FRMK CBRER - HER) B X OH
FEREAN D 4 22K 7 Fbxw7 KiH
< AR ERUKMGE L7z, THlllE, BAliE, I=x=no
A FRAMPBEEER 2 Fbxw? RIEIX, NAEBOIT
HEZIRS VDS, FHidkoBEEREMIE (bone-
marrow derived mesenchymal stromal cells:
BMSCs) $#517% Fbxw7 KIATIEA AR I
L7zo E5I22 D=7 ATiE CCL2 53l DG AT
Do, o CCL2 b2 Hl§ % & DS AR I
TLAZEDRS, Fhxw? ®KIEIE BMSCs 72 5 D

CCL2Z Db RH#E L, TNV AR DITHL
FHLTWARZEPHLNE ST,

E 512 Fbxw7 K~ 7 A2 BT %5 CCL2 8o
AN AN EWE Lz, Al & B Y Fbxw? &
SCFHEMIEFF Y H—¥THY), Fbxw7 K
HICKVEED FEERT ALV EZAOND, FE
B2 Fbxw7 K3H BMSCs Tld, BEHOIELETH 5
c-Myc %R Notchl OEHEMRA LN, TDH b c-
Myc Tl&7 £, Notchl ®#EFIFHEHHIZL ) CCL2 D
BT 5 Z &b A o7, F72 Notchl ®
777 % —Td%Rbp-Jk & Fbxw7 O _H /R~
7 AT, Fbxw7 BRI TH LN AMREIT
HEAEI L, Mo CCL2 D il S iz —H,
c-Myc & Fbxw7 O “HEXEY 7 A TIE, 2D L9
LEALIA LN o Tz L72hS> T, Fhxw7 K
<7 AZBIF S CCL2 ¥, Fbxw? RIEIZ L 5
Notchl O 4 ffSEE IR L, FHE L 72 Notchl 2%
CCL2 O¥RE, nwziEsIEs L L BT, Mo
MDSCs O#Ef = v F~\OFE L L7 3 &, AR
BT L EEZON S,

DLEofERD S, Fbxw7 K~ 7 A2 Tld BMSCs
T® Notchl DAL ), ToORHRELT
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CCL2 D5 ATLEST 2, = o CCL2 BilmE, A
Z v FAD Mo-MDSCs DFHEE 4 L THAAERE %
AT 2 DS E 25722 (R 3),

V. E D AICET S Foxw? FEIRL NIV
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HEEWE L& A, Fbxw7 mRNA &3 HFIC
£ 5T 10,000 FEREDEND D, HEMIZ Fhxw?
BHEFEVA LR ADFIE Lz, BIREZ L
2, KM O Foxw? I MR WEEE, SuiE X
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FURZER, TarATa ygmAE X 0N HER2 A
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oA L7ze U EX Y, Fhxw? OKIEIC & Bk
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e o72Y,
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E MIBUIDHBEIEIAHTH L. R THV T
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NISHIFHE 2
55 M (The 5" Kobayashi Foundation Award)
%W H—% : The Winners of The 5™ Kobayashi Foundation Award

Part 1 (Researchers)
Applicant
No. Title of Research
Institution First Name Last Name Country/Region
Metronomic chemotherapy pre-
1 ver}ts .therapy—lndu.ced stromal Tal.pel Medlcal Kunchih Tsai Taiwan (ROC)
activation and induction of tumor- | University
initiating cells

Selection Reason

This research has comprehensively analyzed low dose metronomic (LDM) chemotherapy suppressed stromal activation
and induction of tumor-initiating cells. The unique idea and innovative research are leading to future results.

Part 2 (Healthcare Professionals or Medical Teams)

Applicant
No. Subject for Medical Services
Institution First Name Last Name Country/Region
. . Faculty of Medicine
1 Rarr}athlbodl Lung Cancer Con- Ramathibodi Hospital, Thanyanan | Reungwetwattana Thailand
sortium (RLC) Model : . >
Mabhidol University

Selection Reason

Ramathibobi Lung Cancer Consortium, the excellent medical team has achieved scientific and adequate results.

Pioneer in the Oncology Network
through Education, Research,
Society and Regional Meeting

Bangkok Hospital
Chiang Mai

Sumitra

Thongprasert

Thailand

Selection Reason

Prof. Thongprasert has led to initiate various educational training programs for medical oncologists, nurses and pharma-
cists and set up research study in Thailand to solve the problems related to chemotherapy such as “quality of life and
chemotherapy”. In addition, she has participated in several regional and global clinical trials especially in lung cancer to
establish standard treatment in Thailand.




SRR
;ﬁfzﬁ Protracted Low—Dose Chemotherapy Enhances Anti-Tumor
“ Efficacy by “Sparing” Tumor Stroma, Stemness and Immunity

2

P 2

Graduate Institute of Clinical Medicine, Taipei Medical University, and
National Institute of Cancer Research, National Health Research Institutes, Taiwan

Kelvin Kunchih Tsai, M.D., Ph.D.

Chemotherapy (C/T) drugs are usually administered to cancer patients every few weeks at a high,
“maximum tolerated” dose (MTD). Though this approach kills the majority of tumor cells, it often spares a
small number of stem-like cancer cells (CSCs) that subsequently give rise to new tumors. Moreover, these
recurring tumors are often more aggressive and able to metastasize to other tissues, in part because high
doses of C/T drugs also affect cells in the stromal tissue that surrounds tumors, including carcinoma-associ-
ated fibroblasts (CAFs), immune cells and endothelial cells (ECs).

Many human solid tumors are characterized by a pronounced stromal reaction characterized by a des-
moplastic response produced by CAFs as well as an extensive infiltration by immunosuppressive cell popu-
lations such as tumor—associated macrophages (TAMs) and myeloid-derived suppressor cells (MDSCs).
Importantly, both the tumor epithelium and adjacent stroma respond to systemic C/T and a therapy-modi-
fied stroma can deleteriously influence treatment efficacy. Recently, we and others have demonstrated in
assorted mouse tumor models that traditional C/T using the MTD regimens of fluorouracil (5-FU), cyclo-
phosphamide, gemcitabine, doxorubicin or paclitaxel could paradoxically render CAFs oncogenic through
the stromal-epithelial ELR"-chemokine/CXCR-2 signaling axis, which expands CSCs, enhances tumor neo-
vascularization, and induces immunosuppressive TAM infiltration, together leading to tumor recurrence and
treatment refractoriness (Chan, et al: J Exp Med 2016; Shaked, et al: Cancer Res 2016; Chang, et al: PNAS
2017). Intriguingly and remarkably, the same total accumulated dose of the C/T agents administered as a
protracted low—dose (PLD) regimen could largely prevent the therapy-induced stromal alterations and CSC

expansion and thereby substantially enhanced the treatment response (Kerbel, et al: /] Exp Med 2016; Andre,



et al: Trends Cancer 2017). Echoing these preclinical findings, large-scale clinical trials conducted over
recent years have provided evidence validating the use of PLD C/T, such as the oral 5-FU prodrugs
capecitabine and TS-1, for the treatment of human solid cancers at a first-line, maintenance or adjuvant
setting (Simkens, et al: Lancet 2015; Ueno, et al: ] Clin Oncol 2013; Uesaka, et al: Lancet 2016). We subse-
quently showed that PLD C/T not only obviated the MTD-C/T-elicited CSC expansion but also attenuated
the influx of the highly immunosuppressive subset of granulocytic MDSCs and de-repressed effector T
cells, thereby potentiating immune-oncology (I/0) therapy such as anti-PD-1 (Tsai, et al: unpublished
works). We thus anticipate that, whilst pharmacological inhibition of CXCR-2 has enhanced the anti-tumor
efficacy of immune checkpoint blockade (Steele, et al: Cancer Cell 2016), PLD C/T may provide a clinically
applicable alternative of enhancing immune-surveillance in stroma-rich and T-cell inflamed tumors.
Collectively, our studies provide compelling evidence and novel mechanistic insights into the unique ben-
efit of PLD C/T on the tumor stroma. Given that PLD C/T exerts favorable influences on tumor stemness
and immunity, it may better synergize with emerging CSC-targeted or I/O-related therapeutics than tradi-

tional MTD C/T to further enhance the therapeutic outcome of human solid tumors.
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I. BEBSOITH
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720 FEBE, MSKCC Zahifis &k b AR bR
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BRC&2 2L ZHASVHATHEET 20 THIL,
Al 5BE L 72 B DH, THIEBKRICBVWTEROD
LT lDNE, ZMNCEZLIENIOINHEE
HTCTELEHITRYF L7

I. EERBICH T HHEFOLK

7Fua—rUboEL T, BEBENEZZET VA
b LIEZENIZD DD B EHROPELITIEAIRM E LT
VETH D LB 2 ORIEL TV E L7z, 2D
HMIFIETIE, e 2 DS ATRIEIERE D FEREZ H 024
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MSKCC D %S A B MFEHI G Larry Buie it % B4 %
L 725 RERICC, Aa® L LToREEMED %
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(A71IR) &, BT =7 ZEERA RO 5N Tw5 &
)12, iH# (treatment), W%t (research), ¥H
(education) #HEARIE L L, 1304E LOER %
bOBET 7, FH R, BRI BE T ST
AT 28K TE My 77 T ADOHAEM
Thsb (BE1), 225 LOFEAIMABFIRL, 51
40 %4 D BRIREEA Bl A3 3L [F SR P 645 BT (collab-
orative drug therapy management: 2L’ F, CDTM)
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Rockefeller Research Laboratories (2T, MSKCC
AR OBEEE, BRI SERER, AR - FRERIRSE
FlfOBE, BE VAT LAOHWDNH - 70 EHEL
BERERNE, PRI EEDS B M & o TH#E ) 720,
R ORBREPEE L HHTE 720 AR - FRERR
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WAHNMT L, WY T 54 NEFT, JEHIAAFAH
DT 7=y AR Y T 0% WL,

3. LYFUMHIE

KEFHHEHO Pharm. D. 7V F 25 A2, 24E
DV YT v AREER & T H & O AR & R TR IRSER i
&%) CDTM %iGH$ %, BAE, MSKCC 12 6 4 1E
#ELTWD,

4. ZmMEHLSOTLET—V a2

Mortimer B. Zuckerman Research Center {27,
HAD KR TOIEFIZOWT, FEEL S [FEHI
53 A MERICOWT, [HE#IE - R3EICE
T HHAIMOMER L 5 12oWT ], HERs LY
A VEMDOUH O, HRr &0 RaE K
HZoWT], BEPS [25A B MSEH] GO 2 E A
ExXxUTT L (A RTA Vo dlis AiE
BIZHRE§ 2 A O A F BN WT], HHrs
(A4 RALZEE DT L CO ) A 2 L (B
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EpES >R LA (CFS) OEM
[11B8H (KkK)~108 (&)]

CFS1Z, #&TIEI R 19 OAM &2 X512 2017
FEOKERELS % (American Society of Clini-
cal Oncology: BL'F, ASCO) R WRN i P N 55 2 4%
(European Society for Medical Oncology: LLF,
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FH 3 CFS &Yookt

1. ;PA

ASCO % ESMO T#is & L7z PALOMA-1, -3
(palbociclib), MONARCH-2/-3 (abemaciclib),
MONALEESA-2/-3 (ribociclib) @ ABC (HR+/
Her2 —)2xf9 % Al/fulvestrant $f /o CDK4/6 FH
EHIH first/second line & U THIA S, IFHERIK
DIE 7 EORIWERTEH D R E N7z, ARIFTDH palbo-
ciclib DR EIZE Y, fFshsd (11 H T4
BE)o 72, TNBC IS HHEF = v 7 KA ¥
M HERNZZ 2 TEENTH O G8IVEH O K 3E
FECTHEHENPLRLTWHEANCH Y, 2551 5%1 Y
ffshs,

2. Klapv A

2017 £ ASCO TH#hi S 7z SWOG S1406 55k
(X, BRAF V600E % % # 3 % LB A Re #4758
KsAsa (LUF, mCRC) XL, vy Fy <7k
AV 2 FH Y OGIIRLT 7 2 =T Ffd
RREMGE L 723 CTh 5. FEFHEEE TH %
WAL oY, BEHBEECT43 2 H, JEBE
HEET20 2 ATHo7z (HR=048, 95%13 X [
(confidence interval: CI): 0.31—0.75, p=0.001),
723 HER2 B mCRC 2 /4 & L 72 SWOG
S1613 FAERAHEITH TH D, KR ZEFEDL 72,

3. A

ALK & # a1 Rt o BRI AS A 22w T
Dy arPhl, KETEITTIITIAF=7
HIRAR I N, W OAH W00 6§ BRI 720 Bt
PEOLNTWD, EHIT, T—FF = TAKEEN
3\ )E (food and drug administration of the
United States department of health and human
service: LL'F, FDA) RAKRZH S, &1, 2 A
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INTWab,

4. EMREE (MK - ZHEESHEE)

TV AT~ A T 1% CD33 Btk & a
R FTIR 24 % B & LT 2000 412 FDA
O BHIKR A Z T 7208, BRIRNA SR S
FHEMILS NN D 5o RH R D LA
E DB T, AL AR L, event free
survival DIE R AHERE & 72728 (17.3M vs. 9.5M),
HARRINI L HEDR R I,

FEMEARIR T H W AR S NPT CD33 €/ 7 1 —
TV Ty =T LRI FI FEH LR

Bk R0 S, ZalB L ORFEO B IHH
& % B ReEAVRIR S 7zo ILAEFTHE A AN T
BY, IhHOMERTHBOBIRFIE S SITHEKR
5 EEbNRz,

1

Ll O WEINREFEICB W T, MSKCC ToOX[E
WRARSERI BT OB E & HBREE, FH;E AT LD
WCHRZ YD, CFS IS TR O E#E it % 4
AT ENTE, SRIORBRPKE LR EE %D,
SHOFTA OWEIIIED L, Khikn oW LR %E
BoTwEwv, mEICHRYDFELLED, TOXH%
HELBETHY F LIRS X OVNMRDS A 2240
PRI ORBRE SO L D HLEH L P E 3,

ARSI H AR BE A 23 HERE Vol. 54 No. 2 2018 & ) FH & OFF 0] % 15 THRHK,
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%5 5138:8: Breaking Boundaries: Expanding Roles of
Clinical Pharmacy Specialists at Mem-
orial Sloan Kettering Cancer Center
(MSKCC)

j& & Larry W. Buie, Pharm D, BCOP, FASHP
Memorial Sloan Kettering Cancer Center

BAEBRF 2018 43 H 17 H 16 IRf 45 43 ~17 K 45 43

S BT T ARSIy (X4 k-

2018 4 3 H 17 H, 18 H Az T o3
7 A4 IR TR S L 7e HARER R IE 55358 2% 23 24

ZNIBWT, K4 EE NS A 2 ik i 2%
RS A ERTRELEY) 12 K B FRK 29 SEFEDSA DL
PRI - Bt % A3 2 BEA RT3 2 ik B0E B
WEE OB K % 5% 1F, Board Certified Oncology
Pharmacist CREI®ASAHMEEAI) T, KEDD
A BP9 F i © B4 Hematology Oncology Phar-
macy Association (HOPA) O FHTH 5 Larry W.
Buie, Pharm D, BCOP, FASHP |2 X ) “Breaking
Boundaries: Expanding Roles of Clinical Pharmacy
Specialists at Memorial Sloan Kettering Cancer
Center” DT, KIE DA A MEEH O IR SE
HIZOWTOfRlEEE Y Th NI (BE 1),

Larry #4138 A A5 A BRI (Adult Clinical
Pharmacy Services) ® Manager 3 & UK [E D3 H
Ly sy POEMBETHSPCY2DHE
(Oncology Pharmacy Residency Program Direc-

tor) & LT Memorial Sloan Kettering Cancer Cen-
ter (MSKCC) THREFENTEDY, KEDODBAHM

FHE 1 HilEo s

SEHNAG & U CRRIRSED L DA HMEAIMZ O S9 L
VFVMNOEBEEERSINT V5,
CZOEEICBWT Larry 12, OKEIZBIT S
HSAEPYSEAIRG O JiE s & BIE OB, @MSKCC (2
BT % oncology clinical pharmacy specialists D3
BNE, @MSKCC 28T % collaborative drug
therapy management, @OJFFIZA)1F T MSKCC ®
BAHMBAAG O ST L, 2ELNEEL, K
E2BWT by LN VOB AHBEE PRI B T
%, DABMEEA ORRIKFER 12OV ThlgiE S 7z,
MSKCC DFHIE I 26 2ArICELE S, 375 %4 LL
o2 %y 7 (225 %HOHEA, ZDHH 384D
clinical pharmacy specialist) T %, HHFRDOER
SRR DA TIZZ <, EHREBIZHT 5 390 T
A & 30 T3 1% B 2 B AR 2 T A, ORI
WCHEZIZRITAZETHY, FEE, ALPREDAL ~
TV M 005%, BEIZEE RTHEIX 0.002% &
DT ETHolze TORAEBLIERTIEALD
BHD%PT, LrsREHFI 0T 70 ERKE
#57- clinical pharmacy specialist IZ2SAEEZ X 1
Rh, POMBMCE_T 2HELBoT0REHEDT
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Breaking Boundaries: Expanding Roles of Clinical
Pharmacy Specialists at Memorial Sloan Kettering
Cancer Center (MSKCC)

Larry W. Buie, PharmD, BCOP, FASHP
Memorial Sloan Kettering Cancer Center

This program will describe the role of clinical pharmacy specialists at Memorial Sloan Kettering Cancer
Center. A brief history of our clinical program will be provided, with attention dedicated to the roles of
pharmacists on the inpatient and outpatient medical teams. I will describe the education and training
required to prepare pharmacists for a career in direct patient care. Scope of practice will be discussed,
along with our role in collaborative drug therapy management. Finally, we will discuss our role in research

and education, inside and outside of MSKCC.

(Brief CV]

2005 University of North Carolina Eshelman School of Pharmacy
PharmD

2006 University of North Carolina Hospitals
PGY1 Pharmacy Residency

2007 University of North Carolina Hospitals
PGY2 Oncology Residency

2007 University of North Carolina Eshelman School of Pharmacy
Fellowship

2008 South Carolina College of Pharmacy

Assistant Professor
2009-2014  University of North Carolina Eshelman School of Pharmacy/UNC Medical Center Assistant
Professor/Clinical Pharmacy Specialist
2014-2017  Memorial Sloan Kettering Cancer Center
Clinical Pharmacy Specialist in Leukemia
2017- Present Memorial Sloan Kettering Cancer Center
Manager, Adult Clinical Pharmacy Services/PGY2 Oncology Pharmacy Residency Program Director
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